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WHAT IS CLAIMED IS : 

1. A gene which encodes reverse transcriptase 
having DNA polymerase activity and substantially no 
RNase H activity. 



2. The gene of claim 1, wherein said gene is 
derived from an organism selected from the group 
consisting of Moloney murine leukemia virus (M-MLV) , 
human T-cell leukemia virus type I (HTLV-I) , bovine 
leukemia virus <BLV) , Rous sarcoma virus (RSV) , human 
immunodeficiency virus (HIV) , yeast, Neurospora, 
Drosophila, primates and rodents. 



3. The gene of claim 1, wherein said 
microorganism is M-MLV, comprising the following DNA 
sequence: 

1078 

ATG ACC CTA AAT ATA GAA GAT &G CAT COG CEA CAT GJC ACC TCA AAA GAG CCA GAT GIT 

1138 

TCP CIA GGG TCC ACA TOG CTG TCP GAT TIT OCT CAG GOC TGG GOG GAA ACC GGG G3C ATG 

1198 

GGA CTG GCA GIT CGC CAA GCT OCT CTG ATC ATA CCT CTG AAA GCA ACC TOT ACC CCC GIG 

1258 

IDC ATA AAA CAA CCC ATG TCA CAA GAA GCC AGA CTG GGG ATC AAG CCC CAC ATA CAG 

1318 

ASA CEG TIG GAC CAG G3A 2HA C3G Gffi GCC TGC CAG TCC CCC TGG AAC ACG CCC CTC CEA 

1378 

CCC GIT AAG AAA CCA GGG ACT AAT GAT TAT AGG CCT GTC CAG GAT CTG AGA GAA GTC AAC 

1438 

AAG GGG GIG GAA GAC ATC CAC CCC ACC GTG CCC AAC CCT TAC AAC CTC TIG AGC GGG CTC 

1498 

CCA CCG TCC CAC CSG TGG TAC ACT GTG CIT GAT TEA AAG GAT GCC TIT TTC T3C CTG AGA 

1558 

CTCC^CCCAOC^C^CCTClCTICGXTrrGA^ 

1618 

TCA GGA CAA TIG ACC TGG ACC AGA CTC CCA CAG GGT TIC AAA AAC AGT CCC ACC CTC TIT 

1678 

GAT GAG GCA CTG CAC AGA GAC CEA GCA GAC TTC CGG ATC CAG CAC CCA GAC TIG ATC CTG 

1738 

CEA CAG TAC GTG GAT GAC TEA CTG CTG GCC GCC ACT TCT GAG CTA GAC TGC CAA CAA GGT 

1798 

ACT CGG GCC CTG TEA CAA ACC CEA GGG AAC CTC GGG TAT CGG GCC TCG GCC AAG AAA GCC 
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CAAATTTGCC^AAACAGGICAAGmTCIG 
CTG ACT GAG GCC AGA AAA GAG ACT GIG ATG 
CmAGGGAGTTCCmGGGACGGCAGGCTrC 
ATG GZA GCC CCC TIG 1AC OCT CEC AOC AAA 
CAA CAA AfiG GCC TOT CAA GAA ATC AAG CAA 
OCA GAT TIG ACT AAG GOC TIT GAA CTC TTT 
GTC OA. ACG CAA AAA CIG G3A OCT TGG CGT 
GAC OCA GTA GCA GCT GGG TGG OCC OCT TGC 
ACA AAG GAT OCA GGC AAG OA. ACC ATG GGA 
G3A. GAG GCA Cm QIC AAA CAA OCC CDC GAC 
TAT CAG GCC TIG CUT TBS GAC ACG GAC CGG 
COG GET ACG CIG CTC CCA CIG OCT GAG GAA 
car the degenerate variants thereof. 



GOG TAT C3T CTA AAA GAG 
GGG CAG OCT ACT OCG AAG 
TGT GGC CTC TGG ATC CCT 
ACG GGG ACT CTG TIT AAT 
GCT CIT CIA ACT GCC OCA 
GIC GAC GAG AAG CAG GGC 
CGG OCG GIG GOC TAC CTG 
CTA CGG ATG GTA GCA GCC 
CAG OCA. CIA. GIC MT COG 
GGC TGG CTT TOO AAC GCC 
GIC CAG TEC GGA COG GIG 
GGG CTG CAA CAC AAC TGC 



1858 

GGT CAG AGA TGG 
ISIS 

ACC CCT GGA CAA. 

1978 

GGG TIT GCA GAA 
2038 

TOG GGC CCA GAC 



GCC CTG 
TAC GCC 
TOO AAA 
ATT GCC 
GCC CCC 
OGG ATG 
GTA GOC 
GET GAT 



GGG TIG 
2158 
AAA GGT 
2218 

aag cm 

2278 
GTA CTG 
2338 
CAT GCA 
2398 
ACT CAC 
2458 
CIG AAC 



4. The gene of claim 1, wherein said micro- 
organism is M-MLV, comprising the following DNA 
sequence: 

1078 

ATG ACC Cm AAT Am GAA GAT GAG CAT CGG CCA CAT GAG ACC TCA AAA GAG CCA GAT GIT 

1138 

TCT CTA GGG TOO ACA TGG CTG TCT GAT TTT OCT CAG GCC TGG GOG GAA .ACC GGG GGC ATG 

1198 

GGA CTG GCA GET GGC CAA GCT OCT CTG ATC ATA OCT CTG AAA GCA ACC TCT ACC CCC GTG 

1258 

TCC MA AAA CAA TAC QCC ATG TCA CAA GAA GCC AGA CTG GGG ATC AAG CCC CAC Am CAG 

1318 

AGA CTG TIG GAC CAG GGA Am CTG GTA OCC TGC CAG TCC CCC TGG AAC ACG CCC CTG CTA 



OCC GIT AAG AAA CCA GGG ACT AAT GAT TAT AQG GCT GEC GAG GAT CIG AGA GAA GTC AAC 
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1438 

AAG OOS GIG GAA GAC MC OCOX^GIGaaCA^OCri^^CTCTrG AGC QSG CTC 

1498 

oca cos tcc cac cag too tac act gig err gkt tta aag gat gcc tit tic tgc cig aga 

1558 

CDC CAC OX ACC AST CAG (XT CTC TIC GCC TIT GAG 1GG AGA GAT OCA GAG ATG GGA MC 

1618 

TCA GGA CAA TIG ADC TOG ADC AGA CTC OCA GAG GST TIC AAA AAT AGT GOC ADC CIG TIT 

1678- 

GAT GAG GCA CIG CAC ASA GAC CTA OCA GAC TTC CDS ATC GAG CAC OCA OC TIG ATC CIG 

1738 

CTA CAG TAC GIG GAT GAC TTA CIG CDS GOC GOC ACT TCT GAG CTA GAC TGC CAA CAA GST 

1798 

ACT COS GOC CIG TEA CAA ADC CTA GOG AAC CTC GOG TAT G30 GOC TOO GOC AAG AAA QCC 

1858 

CAA ATT TGC CAG AAA CAG GTC AAG TAT CIG GOG TAT CUT CTA AAA GAG GOT CAG AGA TOO 

1918 

CIG ACT GAG QCC AGA AAA GAG ACT GTG ATG GOO GAG OCT ACT COS AAG ADC OCT GGA CAA 

1978 

CTA AGO GAG TIC CTA GOG ADO GCA GOC TTC TOT CGC CTC TG3 ATC OCT GOG TIT OCA CAA 

2038 

ATG GCA QCC GCC TIG TAC OCT CTC ACC AAA AGO GOG ACT CDS TIT AAT T3G QSC CCA GAC 

2098 

CAA CAA AAG GCC TAT CAA GAA ATC AAG CAA OCT CUT CTA ACT GCC CCA GCC CDS GOO TTG 

2158 

OCA GAP TIG ACT AAG GCC TIT GAA CTC TTT GTC GAC GAG AAG CAG GSC TAC GCC AAA GOT 

2218 

GTC CTA AOS CAA AAA CDS Q3A OCT T3G OCT COS COS GIG GCC TAC CDS TOC AAA AAG CTA 

2278 

GAC OCA GTA GCA GET GOO TOO GCC CCT TGC CTA COS ATG GTA GCA GCC ATT QCC GTA CPS 

2338 

ACA AAG GAT GCA GSC AAG CTA. ACC ADOS GSA GAG CCA CTA GTC ATT CPS GCC CCC CAT GCA 

2398 



GTA GAG GCA CCA. GIC AAA CAA CCC OX GAC CDC TOG CIT IDC AAC GCC CGG ATG ACT CAC 

2458~ 

TAT CAG GCC TIG CUT TIG GAC ACG GAC CGG GIC CAG TTC GGA CCG GIG GTA GCC CIG AAC 

2518 

CCG OCT ACG CIG CIC CCA CIG CCT GAG GAA GGG CUE CAA CAC AAC TGC CUT GAT AAT TCC 

2530 

CGC TTA ATT AAT 



or the degenerate variants thereof. 

5. A gene which encodes a fusion, protein which 
comprises reverse transcriptase having DNA polymerase 
activity and substantially no RNase H activity and a 
second protein comprising a hydrophobic leader peptide 
or a stabilizing peptide. 

6. A vector containing the gene of claim 1 or 5. 

7. The vector of claim 6 designated pRTdEcoRV-C 
which has been deposited at the American Type Culture 
Collection, Rockville Maryland under terras of the 
Budapest Treaty and given accession number 67555. 

8. A host transformed with the vector of claim 6. 

9. A polypeptide having an amino acid sequence 
encoded by the cloned gene of claim 1 or 5. 

10. The polypeptide of claim 9 comprising the 
following amino acid sequence: 
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Thr la, ^ ne Glu au His Art, li> His flu Ser lys glu Ho Asp « 
Ser leu GLy Ser Thr Tip leu Ser Asp Hie Ho Gin Ala Tip Ala GLu Thr Gly Gly i*zr 
ay leu Ma Val Arg Gin Ala Ho Leu He He Pro X. Lys Ala Star ser * Ho Val 
Ser He lys Gin Tyr Ho M2T ser Gin Glu Ala Arg leu Gly He Lys Ho His He Gin 
Arg Leu leu tep Gin Gly He Iai ^tel Pro Q* 5 Gin Ser Ho Hp Asi Ihr Ho leu leu 
Ho Val lys lys Ho GLy Hit Affi T}>r Arg Ho Val Gin A^? leu Arg Glu Val Asn 
q. Arg Val GLU Asp He His Ho Thr Val Pro *n Pro qc Asn to. I« Ser Gly l«. 
Pro Pro Ser His Gin Dp lyr Ihr Val leu Asp leu lys A* Ma the B» cys tea Arg 
leu His Pro Thr Ser Gin Ho LSI Itae Ala Hie GLu Hp Arg Asp Ho Glu MET GLy He 
Ser Gly Gin leu Ihr Hp Thr Arg leu Eto Gin Gly Ihe Lys Asn Ser Fro Ihr leu Lhe 
MP Glu Ala Leu His Arg Asp leu Ala Asp B» Arg He Gin His Fro Asp leu He Leu 
leu Gin Tyr Val Asp Asp Isl leu leu Ala Ala Ihr Ser Glu leu Asp cys Gin Gin GLy 
^ArgAlalsuIeu^lhrleuGlyAsnleuGly^ArgAlaSerAlalysIysXla 

Gin He cys Gin Lys Gin val Lys Tyr leu GLy Tyr leu Isi lys Glu Gly GLn Arg Hp 
leu Thr GLu Ala Arg lys Glu Thr Val 1ET Gly Gin Ho Thr Ho Lys Thr Ho Arg Gin 
leu Arg GLu rhe leu GLy Thr Ala Gly the Qra Arg lai Tip He Ho Gly the Ale GLu 
K Ala Ala Pro leu Tyr Pro leu Thr Lys Thr Gly Thr leu the Asn Trp Gly Fro Asp 
Gin Gin lys Ala Tyr GLn GLu He lys Gin Ala leu leu Thr Ala Fro Ala Isr Gly leu 
Ho Pep leu Thr lys Ho Ihe GLu lai Fhe Val As? Glu lys Gin Gly Tyr Ala Lys Gly 
val leu Thr GLn lys leu Gly Ho Hp Arg Arg Ho Val Ala Tyr leu Ser lys lys leu 
I&p Ho Val Ala Ala Gly Hp Ho Ho cys lai Arg Id Val Ala Ala He Ala Val Ial 
Thr lys As? Ala Gly lys leu Thr JET GLy Gin Ho lai Val He Isi Ala Ho His Ala 
val GLu Ala Ifiu Val lys GLn Ho Ho As? Arg Hp leu Ser Asi Ala Arg 1CT Thr His 
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Tyr GLn Ala leu Leu leu Asp Tnr Asp Ar? Val GLn Ehe GLy Pro Val Val Ala leu Asn 
Pro Ala llir 1^ 1^ ^ 1^ ^ ^ u au ^ ^ ^ ^ ^ ^ ^ 

11. The polypeptide of claim 9 comprising the 
following amino acid sequence: 

M2T Thr leu Asn He Glu Aep GLu His Arg leu His GLu Thr Ser Iys GLu Pro Asp Val 
Ser leu GLy Ser Thr Tip leu Ser Aq? Ehe Eco G^ 11 ^ u '^ ir *^ 

GLy leu Ala Val Arg Gin Ala Pro leu He He Ero leu Iys Ala Thr Ser Thr Ero Val 
Serlte^toiyrEtolBP^toaujaa^lmayllel^PtoHisIle^ 

Arg leu leu Asp Gin GLy He leu Val Pro Cys GLn Ser Ero Trp Asn "Ihr Ero leu leu 
Pro 'Val Iys Iys Pro GLy Ihr Asn Asp Tyr Arg Pro Val GLn Asp leu Arg GLu Val Asn 
Iys Arg Val GLu Asp He His Pro Ihr Val Pro Asn Pro Tyr Asn leu leu Ser GLy leu 
Pro Pro Ser His GLn Trp Tyr Ihr 'Val leu Asp leu Iys Asp Ala Ene Ehe Cys leu Arg 
leu His Pro Thr Ser GLn Pro leu Ehe Ala Ehe GLu lip Arg Asp Pro GLu MET GLy He 
Ser GLy GLn leu Ihr Trp Ihr Arg leu Pro GLn GLy Pne Iys Asn Ser Pro Tnr leu Ene 
Asp GLu Ala leu His Arg Asp leu Ala Asp Ehe Arg He GLn His Pro Asp leu He leu 
leu GLn Tyr Val Asp Asp leu leu leu Ala Ala Ihr Ser GLu leu Asp Cys GLn GLn GLy 
Thr Arg Ala leu leu GLn Tnr leu GLy Asn leu GLy Tyr Arg Ala Ser Ala Iys Iys Ala 
OnHeCysCanlysGlnVallysTyrleuGL^ 

leu Tnr GLu Ala Arg Iys ®- u f ^ nr ^1 '** ir ^ S *^ ir 

leu Arg GLu Ehe leu GLy Thr Ala GLy Roe Cys Arg leu Trp He Pro GLy Ene Ala GLu 
Ala Ala Fro leu Tyr Pro leu Tor Iys Thr Cly Tnr leu Ehe A^ Trp GLy Pro Asp 

GLn GLn Iys Ala Tyr Gin GLu He Iys GLn Ala leu leu Thr Ala Pro Ala leu GLy leu 

ProAspIeuTnrlysProEheGLuIeuE^ 

Val leu Tnr GLn Iys leu GLy Pro Trp Arg Arg Pro Val Ala Tyr leu Ser Iys Iys leu 
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Asp Pro Val Ala Ala Gly Tro Pro Pro Q/s leu Arg hETVilALaAlalleAla^Isu 
Ohr Iys Asp Ala GLy Iys leu Thr MET Gly Gin Pro leu "Val He lea Ala Pro His Ala 
Val GLu Ala leu Val Iys Gin Pro Pro Asp Arg Trp leu Ser Asn Ala Arg MET 2hr His 
T/r Gin Ala leu leu leu Asp Thr Asp Arg Val GLn Roe Gly Pro Val Val Ala leu Asn 
Pro Ala Thr leu leu Pro leu Pro GLu Glu Gly leu Gin His Asn Cys leu Asp Asn Ser 
Arg leu He Asn. 

12. A method of producing reverse transcriptase 
having DNA polymerase activity and substantially no 
RNase H activity comprising culturing the transformed 
host of claim 8 under conditions which produce reverse 
transcriptase , and isolating the reverse transcriptase 
so produced. 

13. A method of preparing cDNA from mRNA, compris- 
ing 

(a) contacting mRNA with an oligo(dT) primer 
or other complementary primer to form a hybrid, and 

(b) contacting said hybrid formed in step (a) 
with reverse transcriptase, having DNA polymerase and 
substantially no RNase activity, and the nucleoside 
triphosphates to give a cDNA-RNA hybrid. 

14. The method of claim 13, further comprising 
treating the cDNA-RNA with alkali or RNase H to selec- 
tively hydrolyze said RNA to give a cDNA. 



15. The method of claim 13, further comprising 
treating said cDNA with DNA polymerase to give second- 
strand cDNA. 



A44.8.WP 



120787 



-40- 



16. A kit for the preparation of cDNA from mRNA, 
comprising a carrier means being compartmentalized to 
receive in close confinement therein, one or more 
containers wherein 

(a) a first container contains reverse 
transcriptase having DNA polymerase activity and 
substantially no Rnase H activity; 

(b) a second container contains the 
nucleoside triphosphates, and 

(c) a third container contains oligo(dT) 

primer. 

17. The kit of claim 16, further comprising: 

(d) a fourth container containing control 

RNA. 

18. The kit of claim 16, wherein said second 
container further contains a buffer. 

19. The kit of claim 16, wherein said reverse 
transcriptase is present at a concentration of 200 /jg//xl 
to 400 jig//xl. 

20. The kit of claim 16, wherein said oligo (dT) 
primer is present at a concentration of 5 jug/ml to 20 
fig/ml . 

21. The kit of claim 18, wherein said buffer 
comprises Tris-HCl (pH 7.5 to 8.3), KCl, MgCl 2 , and 
dithiothreitol . 
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22. The kit of claim 16, wherein said nucleoside 
triphosphates are present at a concentration of 0.5 mM 
to 2 mM. 

23. The kit of claim 17, wherein said control RNA 
is present at a concentration of 10 Mg/ml to 20 ^g/ml. 
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